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II. Some "Thoughts and Experiments Concerning 
Vegetation By John Woodward, M, D. 
of the College of Fbyficians, &> R.3. & Pro- 
fejfor of Phyfuh^m GreOiam- College. 

TH E Ancients generally intituled the Earth to the 
Production of the Animals., Vegetables, and other 
Bodies upon and about it : and for that reafoa 'twas that 
they gave it fb frequently the Epithets of Parent and 
Mother *. They were of opinion that it furnifhed forth * Terra Pams. 
the Matter whereof theft Bodies confift : and recei- rff yA™% 
ved it all back again at their DilTolution for the Compo- ^ av ' 
fureof others. Even thofe who averted four Elements, Tem mtef ' 
fuppofed that the Earth was the Matter that Conflituted 
thofe Bodies : and that Water and the reft, fery'd only 
for the Conveyance and Didribntion of that Matter, in 
order to the forming and composition of them. Tis true, 
Thales, a Philofopher of the firft rank in thole early 
Ages, has been thought to have Sentiments very different 
from thefe ; but that without juft Grounds ; as I think 
I have Sufficiently proved in another Paper, which I am 
ready to produce. 

But tho' Antiquity thus gave its Vote ioxTerreftrial Mat- 
ter ^ feveral of" the Moderns, and fome of very great 
Hame too, both here and abroad, have gone quite Coun- 
ter, and given theirs in behalf of Water. The dignity 
of thzPerfons that haveefpoufed it, as well as their num- 
ber, renders this Doctrine very confiderable, and well 
worth our e nquiring into. The great reftorer of thilo- 
fophy in this laft- Age, my Lord Bacon, is of opinion, 
That for Mourijkment of Vegetables, the Water a almoft 
all in all : and that the Earth doth but keep the Plant up- 
right, andfave it from over heat, and over cold f . Others f $ aU ff ^ 
there are who are ftill more exprefs : and aflert Water cent. 5.§4»- 
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to be the only Principle or Ingredient of. all natural 

things. They fuppofe that, by I cannot tell what Pro- 

cefs of Nature, Water is tranfmuted into Stones, into 

Plants, and , in brief, all other Subflances whatever. 

alexia fi e ^ mont II particularly, and his Followers, are very pofi- 

ttqueMi- tive in this: and oQer.fome Experiments to render itcre- 

. &emait. dible. Nay a very extraordinary Perfon o{ our own 

Nation* tries th Ah Experiments "over again : and dif- 

. ciym. covers a g r eit Propenfity to the fame Thoughts and 

.a. Opinion they had ; declaring for this Tranfmutation of 

Water into Plants and wTjJw Bodies, tho' with great Mo« 

d- fty and Deference, which was his ufual manner. 

The Experiments they infift upon are cheifly two ; 
the firfl is, that Mint and feveral orfor /Vaw/j profper and 
thrive very greatly in Water. The other is this ; they 
take a certain quantity of Earth , and bake it in an 0- 
w»;. then they weigh it, and put it into an Earthen 
Pot. Having well warer'd this Earth, they make choice 
of fome fit Plant , which, being firft carefully weigh'd, 
they fet in it. There they let it grow , continuing to 
Water it for fome time, rill 'tis much advanced in big- 
nefs. Then they take it up ; and tho' the Bulk and 
Weight of the Plant be much greater thanwhen/r/? fet, 
yet upon Baking the Earth, and weighing it, as at firfl-, 
they find it little or not at all diminijhed in weight ; 
and therefore conclude 'tis not the Earth but Water that 
nourifhes and is turn'd- into the Subftance of the 
Plant. 

I muft confefs I cannot fee how this Experiment can 
ever be made with the nicety and juftnefi that is requi- 
site, in order to Build upon it fo much as tbefe Gentlemen 
da Tis hard to weigh Earth in that quantity, or Plants 
of the fize of thofe they mention , with any great ex> 
atlnefi : or to hake the Earth with that Accuracy, as to 
reduce it twice to juft the fame Drynefs. But I may 
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fily practicable, and all the Accidents of itexa&lyas 
they let forth, yet nothing like what they infer can poU 
fibly be concluded from it ,• unlefs Water, which they 
fo plentifully bellow upon the ?la,nt in this Experiment, 
he pure, homogeneous, and not charged with any terre' 
ftrial Mixture ; for if it be, the Plant after all may 
owe its growth and encreafe intirely to that. 

Some Waters are indeed Co very clear and transparent, 
that one would not eafily iufpeci any terreftrial Mutter 
were latent in them : but they may be highly faturated 
with fuch Matter , tho' the Eye be not prefently able 
to delcry or difcern it. 'Tis true, Earth is an opake Bo- 
dy ; but it may be fo far diflblved, reduced to (b ex- 
treme fmati Particles, and thefe Co diffufed through the 
watery Ma/s, as not ienfibly to impede vifion, or render 
the Water much the lets diaphanous. Silver is an Opake, 
and indeed a very denfeBoay ; andytt, if perfectly dif- 
folved in Sp. of Nitre , or Aqua Fortis, 
that is reMified and thorowly fine, it does * Provided the Silver be 
not darken the Menfiruum, or render it left P nre , and abfoiutely retin'd : 
pellucid than before*. And other Infian- %%[ e f a £TXiT' 
cts there are, that oftentimes great quanti> fturem ^Menfiruum-, 
ties of Opake Matter are fuftain'd in Fluids, ^ e fJ me other Bodies ' 
without considerably ftriking the Eye, or 
being perceived by it. So that were there Water any 
where found Co pure, that the quickeft Eye could dif- 
cover in it no terre ftrial intermixture ; that would be 
far fliort of a Proof, that in reality there was 
none. 

But after all, even the clearefi Water is very far from 
being pure and wholly defecate, in any part of the World, 
that I can learn. For Ours here, I have had an Oppor- 
tunity of Examining it over a good part of England; 
and cannot fay I ever met with any, that, however frefh 
and newly taken out of the Spring, did not exhibit, even 
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to the naked Eye, great numbers of exceeding fmall ter- 
rejlrial Particles diflcminated through all parts of it. 
thicker and crajfer Water exhibits them in ftill greater 
Plenty. 

Thefe are of two general kinds. The one a vegetable 
ter rejlrial Matter \ confiding of vety different Corpufcles ; 
fome whereof are proper for the formation and incre- 
ment of one. fort of Plant, and fome of another: as al- 
io feme for the nourifhment of one part of the fame 
Plant, and fome of another. The other kind of Parti- 
cles fuftain'd in Water are of a Mineral Mature. Thefe 
likewtfe are of different forts. In fome Springs we 
find Common Salt, in others Vitriol, in others Alum, Ni- 
tre, Span, Ochre, &c. nay frequently feveral of thefe, 
or other Minerals , all in the fame Spring ; the Water 
as it drains and pafles thorow the Strata of Stone, Earth, 
and the like, taking up m& hearing along fuch loo'e Mi- 
neral Corpufcles, as it meets with in the pores and ioter- 
if ices of thofe Strata , and bringing them on with it 
quite to the Spring. All Water whatever is much char- 
ged with the Vegetable Matter, this being fine, light and 
eafjljf moveable. For the Mineral, the Water of Springs 
contains more of it than that of Rivers, especially when 
at difiance from their Sources : and that of Rivers more 
than the Water that falls in Rain. This I have learu'd 
from feveral Tryals, which I muft not give Account of 
here ,• my Drift in this place being only to evince the 
exigence of terrefirial Matter in Water. 

Any one who defites further Jatisfaff ion in this, msy 
eafily obtain it, if he only put Water in?o a clear Glafs 
Viol, flopping it clofe, to keep DuCi and other exteri- 
or Matter out, and letting it (land, without furring it 
for fome Days. He'll then find a confiderabie Quantity 
of terrefirial Matter in the Water, however pure and 
free it might appear when firfl put imo she Viol. He'jj 
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in a very fhort time obferve,as I have frequently done.the 
Corpufcks that were at firfl.while the Water was agitated 
and kept in Motion, feparate, and hardly vifible * by^hoffS 
degrees, as the Water permits, by its becoming more were not dif- 
Jlill and at reft,' affembling and combining together . by cernib!e ' 
that means forming fomewhat larger and more confpicu- 
ous MolecuU. Afterwards he may behold thefe joining 
and fixing each to other, by that means forming large 
thin Mafles, appearing like Nubecula, or Clouds in the 
Water ; which grow more thick and opake, by the con- 
tinual appuSfe and accretion of frejb Matter. If the faid 
Matter be chiefly -of the Vegetable kind, 'twill be ft- 
ftained'm the Water : and difcover at length a green co- 
lour ; becoming ftilS more and more of that Colour, I 
mean an higher and more faturate Green, as the Matter 
thickens and encreafes. That this matter inclines fo much 
to that Colour, is the lefs ftrange, fince we fee Co large a 
fhare of it, when conftituang Vegetables, wearing the 
fame Colour in them. But if there be any considerable 
quantity of meer Mineral Matter in the Water, this, be- 
ing of a greater fpec'tfick gravity than the Vegetable, as 
the Particles of it unite and combine in fach' Number, till 
they forma Molecula, the impetus of whole Gravity fur- 
pafles that of the Refinance of the Water, fubfides a great 
deal of it to the bottom. Nor does it only fall down it 
felf, but, frequently entangling with the Vegetable Mw 
becdaz, forces them down along with it. 

The reafon why Bodies, when dijfohed and reduced 
to extreme /mall parts, are futtain'did Liquors that are 
of lefs fpecifick Gravity than thofe Bodies are, hath been 
pointed at by a late ingenious Member of this Society*. *Mr.w. Mi- 
He is indeed far from having a-djufted all the Momenta SjPK 
of this affair ; however it mud be admitted, that , in 
the dividing or folution of Bodies, their Surfaces do not 
decreafe in the yW Proportion that their ZWi does. 
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Now the Gravity of a Body which is the Caufe of its 
finking or tendency downwards, is commsnfurare to its 
Bulk : but the Refiftance that the Liquor makes is pro- 
portion'd , nor to the Bulk, but to the extent of the 
furface of the Body immerled in it. Whence 'tis plain, 
a Body may be fo far divided , that its /Wj may bt iu- 
fiain'd in a Fluid, whoie Specifick Gravity is left than that 
of the faid Body. Nay, 'tis matter of Fact that they 
frequently are (o : and we daily Ice Menflrua (uppomng 
the Parts" of Met alls , and other Bodies, that are of fix, 
ten, nay almoft twenty times the Spec. Grav. of thofe 
Menflrua. And as the Parts of Bodies when divided us 
thus fupported in a Fluid : So when they occur and «»//* 
again , they mud fink of Coutfe , and fall to the 
Bottom. 

Upon the whole, 'tis palpable and beyond reafonable 
Conteft, that Water contains in it a very confiderable 
Quantity of terreftrial Matter. Now the Queftion is 
to which of thefe, the Watei\ or the Earthy Matter fu« 
ftain'd in it, Vegetables owe their Growth and Augment. 
For deriding of which I conceive the following Experi- 
ments may afford fome Light : And I can lately fay 
they were made with due Care and Exaftnefs. 

Anno 1691. 

I chofe feveral Glafs Viols, that were all, ss near as 
poffible, of the fame fbape and bignefs. After I had put 
what Water I thought fit into every one of them, and 
taken an Account of the weight of it, I ftrain'd and ty'd 
over the Orifice of each Viol, a piece of Parchment, ha- 
ving an hole in the middle of it, large enough to ad- 
mit the Stem of the Plant I defign'd tofet in the Viol, 
without confining or ftraightning it (b as to -impede its 
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Growth. My intention in this, was to prevent the en* 
clofed Water from Evaporating, or afcendirg any other 
way than oni) thorow the Plant to be fet therein. Then 
I made choice of feveral Sprigs of Mint, and other 
Plants, that were, as near as I could poffibly judge , 
alike frefh, found, and lively. Having taken the weight 
of each, I placed it in a Viol, ordered as above : and as 
the Plant imbibed and drew off the Water, I took care 
to add more of the fame from time to time, keeping an 
Account of the weight of all I added. Each of the 
Glafles were, for better diftintlion, and the more eafy 
keeping a Regifier of all Circumflames , noted with a 
different Mark or Letter, A,B, C, &c. and all fet in a 
Row in the fame Window, in fuch manner that all might 
partake alike of Air, Light, and Sun. Thus they con- 
tinued from July the Twentieth, to OEloler the Fifth, 
which wasjuft Seventy Seven Days. Then I took them 
out , weigh'd the Water in each Viot, and the Plant 
likewile , adding to its Weight that of all the Leaves 
that had fallen off during the time it flood thus. And 
Laftly, I computed how much each Plant had gain'd .♦ 
and how much Water was /pent upon it. The Parti- 
culars are as follows. 
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TheWeight 
of the Flsct 
when K:U 
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K. Common Spear- Mint, fct ifp 
Spring-Water, The Flint weigh- 
ed, when put in Jw/y 20. jusr 
27Grsins: when taken forth, 
0#4. 5 . 4 2 gra ins. So that in 
thh fy ace 6f 77 d.iys,it had gain- 
ed in weight ij grains. 

The whole quantity of Wa- 
ter expended, during theie 77 
days, amounted to 2j$8 gr. 
Confequently the weight of the 
Water taken up was 170^ 
times as much as the Plant 
had got in weight. 



B. Common Spear- Mint : Rain 
water, The Mint weigh'd, 
when put in, gr. 28$ ; when 
taken out gr.^yi having gain'd 
in 77 days gr. 17!. 

The difpendiutn of the Water 
gr.3004. which was- 171$. times 
as much as the Plant had recei- 
ved in weight. 



CCommonSpear mint: Thame f\ 
Water. The Plant when put J 
in gr. a 8. whsn taken forth, I 
gr. f4. So that in 77 days it j gr. 
had gflin'd gr. z6. V 28 

The Water expended amoun- 
ted to gr.2493. which was oj'i 
times as much as the additional 
weight of the Mint. 



TlwWt.of I Tfev Wt. ITJaWt. of 
tfceW.whetv ijan'cil^ /tbeWjf.** 
tiS'nagain ttwHant Ipendedi-pon 
«« of th« ■SsiiMti) > nix P;«M 
Wstor 
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The Proportion of 
theEncreifeoftbe 
Plant to the Ex- 
pence of the W«- 
tet. 
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28i 
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xy 25Tf8Asitoi7or* 



gr. gr. 

17I 3oo4Asitoi7i|| 



26 2493 As 1 to 9 j^ 
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TkeWeiglit 
of the Plant 
tt'hen firit 
fee in Wa- 



ll Common Solatium fitNtglt' 
jhade: Spring Water. The Plant 
weigh d, when put in, gr. 49 : 
when taken out 106. having 

gain'd in 77 days 5:7 gr. 

TheWat.expended during the I 
faid time was 3708 gr.which was I £ r - 
65,4 times as much as the aug- . 49 
ment of the Plant. I 

Thisfpecimen had feveral Buds \ 
upon it, when firft fetin theWat. 
Thefe infome days, .became fair 
Flowers, which were at length 
fucceeded by Berries. 



E. Latbyrisfeu Cataputia Gerh^ 
Spring Water. It weigh'djWhen 
putin,gr.98. when taken forth, 
gr.iorl. The additional weight 
for this whole 77 days being 
but gr. ;i. 

The quantity of Wat.fpent up- 
on it during that time, gr.2501. 
which is 7 14^ times as much as 
the Plant was augmented. 



98 



TheWtuof 
ths I'l.when 
ea.ken again 
out of the 
Wat** 



106 



Ths Wt, 
eainM by 
ihe Wsne 
during the 
77 d^s 



TWlWfc of 
theWat.ex* 
l> ends'! upon 
the PlJM 



The Proportion o! 
the PnorBsftaf the 
Want to rh» Es» 

. pewe rrf tta Wa- 

I Mr. 



17 



!7cS 



As 1 to gj||. 



ioi| ;£ 25-01 As 110714!, 



Several c/lw F/^fj were try'd, that did not thrive 
inWater, or fiicceed any better than the Cata- 
putia foregoing : But 'tis befides my purpofe 
to give a particular Account of them here. 

F, G. Thefe Two Piols were fili'd , :hc former (F) 
with Rain, the other with Sprig Water, at the lame 
time as t-hofe. above-mentioned were .* and flood as long 
as they did. But they had neither of them any Plant; 
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my Deftgn in thefe being only to inform my felf, whe- 
ther any Water exhaled out of the Glaffes, otherwife 
than thorovo the Bodies of the Flants. The Orifices of 
thefe Two Glafles were cover'd with Parchment; each 
piece of it being perforated with an hale of the fame 
bignefs with f/w/i? of the Viols above. In this I (ufpenced-a 
bit of Stick about the thicfentfs of the Stem of one of the 
aforefaid Plants, but not reaching down to the Surface of 
the included W W<r. I put them in thus,that the W<wr in 
thefe might not have more fcope to evaporate than that 
in the ether Viols. Thus they •Hood the whole yy days 
in the fame Window with the reft ; when, upon Exami- 
nation, I found noneoi the Water in thefe wafted or gone 
off. Tho' ] obferved, both in thefe, and the reft, eipe- 
aally after hot Weather, fmall drops o£ Water , not un- 
like Dew, adhering to the infides of the Glaffes, that part 
of them I mean that was above the Surface of the enclo- 
sed Water. 

The Water in thefe two Glafles that had no Plants in 
them, at the end of the Experiment; exhibited a larger 
quantity of terreftrial Matter than that in any of thofe 
that had the Plants in them did. The Sediment at the. 
bottom of the Viols wasgreater : and the Nubecula dif- 
fus'd through the Body of the Water thicker. And of 
that which was in the others, fome of it proceeded 
from certain fmall Leaves that had fallen from that part 
of the Stems of the Plants tint was within the Wa- 
ter, wherein they rotted and diffehed. The terreftrial 
Matter in the ram Water was finer than that in the 
fprhg Water. 



Anno 
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TheWeight 
of the Plant 
when firlt 
fet inWltet 



TheWt.of 
theFl.wheti 
t»kcn again 
out of tin 
Water 



The Wt. 
RainM by 
the Plant 
aunng the 
56 dsys 



TheWt. of 
theWat. ex- 
pended upon 
the Clant 



Anno 1692. 

The Glajffes made ufe of in this, were of the fame 
fbrt with thofe in the former Experiment : and cover'd 
over with Parchment in like manner. The Plants here 
were ail Spear mint : the moil: kindly, i tells, fjprightly 
Shoots I could choofe. The Water, and d)e Vhnts, 
were weigh" d as above : and the Viols fet, in a Line* in 
a South-Window ; where they flood from fwe'zd, to j?#* 
/y 18. which was juft 56 days. 

R.HydeParke Conduit-Water^ 
alone. The M»r weighed , 
when put in, 127 gr : when ta- 
ken out, 2jy gr. The whole 
quantity of Water expended 
upon this Plant amounted to 
14190 gr. 

This was all along a very kind' 
ly Plant : and had run up to a- 
bove two foot in height. It 
had {hot but one conliderable 
collateral branch : but had lent 
forth many and long Rootes, 
from which fprung very nume- 
rous tho' fmall, and fliort leffer 
Fibres. Thefe leffer Roots came 
out of the larger on two oppo- 
site fides, for the mod part ; lb 
that each Rcot,with its Fibrillar, 
appear'd not unlike a fmall Fea- 
ther. Tothefe F/Wy^adher'd 
pretty much terreftrial Matter. 
In the Water which was at lafl 
thick and turbid, wasagre<>» 
fubjhnce refembling a fine thin 
Conftrva. 

j 
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The ftoportftn of 
theEnenafrofthc 
I'lant to the Ev 
pewit uf the W» - 
tef. 
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gr. gr. 
128 i4X9oAsxtoiio4K° 
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alone-* S^aw*?!* 



I. The fame Water , 
The Mh* weigh'd, when put 
in,i ,op/: when taken 00^*49. 
Waster exp ruled, 1 3/40 gr. 

7?«r f to/ft* WdS ;-S kfJfMf asV* * 

the hj -m t, hat 'us; ll.ot no co!- 
later si Branches. Its Recti, the 
Water, and the gr«s Sttbfianct, 
ai! much as in the former. 



T theriuniUhc PJ.whenlgainVi by 
wh.ifirft Itak'nagaialtw PI»M 
Ict.oWa- o*tof ihtjdaring the 



r- 



] Water. 

r- 

24^ 



|i« days. 

»39 



TheWt.of 
theW«. ex- 
iwlcd opon 
the PIshc 
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Tfre Vtopoititm 
of the Eoereale 
of the Plant to the 
Eipeiwe of the 
Water. 
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K. HfJe-Park Conduit-Water" 
in which was diffolved an 
Ounce and half of Common 
Gardm Eart&.ThaMnt weigh'd, 
when put in, 76 gr : When 
taken out 244 gr. Water ex- 
pended 3 gr, 10751. 

This Flant, tho' it had the 
Misfortune to be annoyed with 
many final! hjdh that happen- 
ed to fis upon it, yet had {hot I 
very confiderable collar. Bran 
tbes : and at leaft as many 
Snots as either that in H. or I ; 
whichhada much greater quan- 
tity of ttrrejtrial Matter adhe- 
ring toche extremities of them. 
The Time green Subftance here, 
that was in the two preceding. 



gr. 
7 6 



gr, gr. gr. 
244 168 10731 As It0 6$i%. 
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gr. 

92 



E. Hyde*?ark Water, with"] 
the fame quantity of Garden 
Mould as in the former. The 
Mint weigh'd, when put in, 
92 grr when taken out 376 gr. 
'I he Water expended , i495"o 
gr. 

this Vlant was far more flou- 
rijhmg than any of the Prece- 
dent : had (everal very cor.fi- 
dcrable collateral Branches: and 
very numerous Boots, to which 
ternjtrial Matter adhered very 
copioufly. 

ThoEartbin both thefeGlaffes 
was very ienfibly and confide- 
rably wafled^&n&lefs than when 
firff put in.The famelbrt of green 
Subftance here as in thole above.. 



M. Hyde -Park Water, itfiiU" 
led off with a gentle Still. The 
Mint weigh'd, when put in, 
114 gr: when taken out, 1 yy. 
The Water expended, 8803.gr. 

This Plant was pretty kindly : 
had 2 fmall colht.Branches, and 
leveral Rootes, tho' not fo many gr. 
as that in H or I, but as much y 114 
ttrreflrial Matter adhering to* 
them as thofe had. The Wa- 
ter was pretty thick ; having 
very numerous fmall terreftrial 
Particles fwimming in it, and 
feme Sediment at the bottom of 
the Glafs. This Glafs had none 
of ths green Matter above-men | 
tionsdj ink J 



TteWcifcbtiTheWr.of ITteWt. [ThcWt.of 
of the Plant thsPLvhen eain'd by theWat ex- 



wheii fi'ft tak'n again ihd'J.Hu 
fa in Wa- out of the ring ihe 
ter. I Water. ls« d^y=. 



pendedtpon 
ihe Plant. 



gr- 

57 6 



gr 



gr. 



The Proportion of 
the Encrealeofthe 
Plant to the Ex- 
pence of the Wa- 
ter. 



1 ss 



284 149JO Asxto?2i*v 



gr. 
»J5 



gf f g? 

43 8805 As 1 to 214!*. 
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TheWsidt* TlwWt^f 
oi the Hum 
«he»Brlt 
fct m Wa- 
ter. 



thePLwheu 
tsfe'D »gain 
irnt of She 
Water. 



The Wf. lTheWt. of 
tcatiCd by ItheWat. ex- 
ii«ePj.d*-|pe»de4 up- 
ring the Ion the Plant. 
ySdajn. I 



8,1 



*7f 



94 



4344 



N. The rfjidtts 4 the fVattf^ 
which remain M in 'he St*S af- 
ter that in M. was dcftttkd off 
It was veiy ?«*-&/«{, and as high- 
coloured (reddlbj as ordinary 
Beer, The Afat weigrTd^when 
put in, 8 1 gf : when taken out, 
i7f gr. W<aer expended , 
4544 gr. ThU Plant was very 
lively : and had fent out fix 
collateral Branches^ and teveral 
Rootu 

O. Hyde-Park Conduit-Water, in which was diffbl- 
ved a Drachm of Nitre. The Mint fet in this fudden- 
\y began to wither and */<?£*/ j and dyed in a few Days. 
As I.kewiledid two more tyr/g*, that were fet in it, fuc- 
ctffively. In another Glafs I duTolved an Ounce of good 
Garden Mould, and a Drachm of Nitre : and in a third 
half an Ounce of Wood-Afhes, and a Drachm of Nitre ; 
but the Plants in thefe fucceeded no better than in the 
former. In other Glajfes 1 diffolved fever ai other forts of 
Earths, Clays, Maries, and variety of Manures, &c. 
I fet Mint in difii/J'd Mint Wa ter ; and other Experi- 
ments I made, of feveral kinds, in order to get light and 
information what haftened or retarded, promoted or im- 
peded Vegetation ; but thefe do not belong to the Head 
I am now upon. 

P Hyde Parke Conduit Water. In this I fixed a Glafs- 
Tuhe about ten Inches long, the Bore about one fixth of 
nn Inch in Diameter, fill'd with very fine and white 
Sand, which I kept from falling down out of the Tuhe 
into the Viol, by tying a thin piece of Silk over that end 
of t!iO Tuhe that was downwards. Upon immerfion of 
the lower end of it into the Water, this by little and 
iistle afcsnded quite to the upper Orifice of the Tuhe. 

And 
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And yet, in all the fifty fix days which it flood thus, a 
very inconsiderable quantity of Water had gone off, viz. 
fcarcely Twenty G ains j tho' the Sand continued moiff 
up to the top till the very laft. The Water had impart- 
ed a green Tindture to the Sand , quite to the very top 
of the Tube. And, in the Viol, it had precipitated a 
grsenifb Sediment, mixt with black. To the bottom and 
fides of the Tube , as far as 'twas immers'd in the Wa- 
ter, adber'd prety much of the green Subflance defcri- 
bed above. Other like Tubes I fill'd with Cotton, Lint % 
Pith of Elder-, and feveral other porous Vegetable Sub' 
(lances ; fetting fome of them in clear Water : Qr hers 
in Water tinged with Saffron. Cochinele, &c. And feve- 
ral other Trials were made , in order to give a Mecba- 
meal Rep»efentation of the Motion and Deflribution of the 
Jukes in Plants', and of (bme other Phenomena obferva- 
ble in Vegetation, which I mall not give the particulars 
of here , as being not of Ufe to my prefent £>(?» 
fg*. 

Q, R, S, &c. Several Plants fet in Viols, ordered in 
like manner as thofe above , in Oftober, and the follow- 
ing colder Months. Thefe throve not near fo much : 
nor did the Water afcend in nigh the quantity, it did in the 
hotter Seafons, in which the Before recited Trials were 
made. 

Some Reflections upon the foregoing Experiments. 

i. In Plants of the fame kind, the lefs they are in 
Bulk , the fmatter the Quantity of the Fluid Mafs in which 
they are fet is drawn off; the Dijpendium of it, where 
the Mafs is of equal thicknefs , being pretty nearly pro* 
portioned to the Sulk of the Plant. Thus that in the 
Glafs Mark'd A, which weigh'd only xj gr. drew off 

but 
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but My 8 grains of the Fluid: and that in B, which 
weigh'd only %8 l i} took up but 3004 gr. whereas that 
in H, which weigh'd 127 grains, fpent 141 90 gr. of 
the Liquid Mafs. 

The Water feems to afccnd up the Ve(fels of Plants 
in much the fame manner as up.a Filtre : and 'tis no great 
wonder that a larger Filtre mould draw off more Water 
than a lefler :. or that a Plant that has more and larger 
Veffels fhudd take up a greater (hare of the Fluid, in 
which 'tis kx, than one that has fewer and fmaller ones 
can. Nor do I Note this as a thing very confiderablc 
in it (elf , but chiefly in regard to what I am about to 
offer beneath : And that it may be feen that, in my other 
Collations of 'Things ; I made due Allowance for this Dif- 
ference. 

z. The much great eft part of the Fluid Mafs that is thus 
drawn off and convey d into the Plants, does not fettle or 
abide there : hut pajfes through the Pores of them , and ex- 
hales up into the Atmojphere. That the Water in thefe 
Experiments, afcended only through the Fejfels of the 
Plants is certain. The Glajfes F and G, that had no 
Plants in them, tho' difpofed of in like manner as the 
■re/?, tenmn'd, at the End of the Experiment, asatflrft: 
and none of the Water was gone off. And that the grea« 
tell part of it flies off from the Plant into the Atmofphere, 
is as certain. The lead proportion of the Water expend- 
ed was to the Augment of the Plant, as 46 or 50 to 1. 
And in ibme the weight of the Water drawn off was 
1 00, 2 00, nay, in one above 700 times as much as the 
Plant had received of Addition. 

This fo continual an Emifton&nd Detachment of Wa- 
fer, in Co great Plenty from the Tarts of Plants, affords 
us a manifeft reafon why Countries that abound with 
Trees and the larger Vegetables especially , fliould be 

very 
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very obnoxious to Damps, great Humidity in the Air % 
and more frequent Rains, than others that are more open 
and free. The great Moifture in the Air, was a mighty 
inconvenience and annoyance to thofe whofirft fettled in 
America j which at that time was much over-grown 
with F%w& and Groves. But as */;<?/<? were #«/•»/ and *fe- 
firoyed, to make way for Habitation and Culture 
of the Earth , the ^4/r mended and cleared up apace : 
changing into a Temper much more ^ry andym?»i? than 
before. 

Nor does this Humidity .go off />»re and alone ; hat 
ufuaily bears forth with it many parts of the fame Na- 
ture with thofe whereof the Plant, through which it paf- 
fes, confifts. The Cra/fer indeed are not Co eafily born 
up into the Atmofphere : but are ufuaily depofited on the 
Surface of the Flowers t Leave-s % and other Parts of thePlants. 
Hence ccme our Manna's, our Honies^nd other Gummas 
Exfudations of Vegetables. But the jf**r and lighter 
Parts are with greater cafe fent up into the Atmofphere. 
Thence they are conveyed to our Organs of Smell, by 
the Air we draw in Refpiration : and are pleafant or of- 
fenfive, beneficent or injurious to us, according to the 
Nature of the Plants from whence they arife. And 
fince thefiowe their /?//& to the Water that afcends out 
of the Earth through the Bodies of Plants, we cannot be 
far to feek for the Caufe why they are more numerous in 
the Air, and we find a greater quantity of Odours exha- 
ling from Vegetables, in warm, humid feafons, than in any 
others whatever. 

3. A great part of the terreflrial Matter thai is mixt 
with the Water, afcends up into the Plant as well as the 
Water. There was much more terreftrial Matter at 
the end of the Experiment, in the Water of the Giafles 
F and G, that had no Plants in them , than in thofe 
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that had Plants. The Garden Mould diflolved in the 
Glafles K and L was confiderably diminijhed, and carried 
off. Nay the terreflrial and Vegetable Matter was born 
up in the Tubes filled with. Sand, Cotton &c. in that quan- 
tity as to be evidept even to fenfe. And the iWw 
in the Cavities of the oiher Tubes that had their lower 
.Ends immers'd in Water wherein Saffron, Cochinele, &c. 
had beeninfufed, were tinged with Telloiv, Purplefic. 

If I may be permitted co look abroad a while, to- 
wards our Shore j and Parts within the Verge of the Sea, 
thefe will prefent us with a large feene ot Plants that, 
along with the Vegetable, take up into them meer mi- 
neral Matter alio in r*reat abundance. Such are our Sea- 
Purfiains, the (everai iorts of Algas, of Sampires, and 
other Marine Plants. Thcfs contain common Sea-Salt, 
which is all one with the Fojjil, in fuch Plenty , as not 
only to be plainly diflinguiftsJ on the Palate, but may 
be drawn forth of them in confiderable quantity. Nay, 
there want not tbofe who affirm there are Plants found: 
that will yield Nitre, and other mineral Salts; of which 
indeed I am not fo far fatisfied- that I can depeno! on the 
Thing, and therefore give this only as an Hint for En- 
quiry. 

To go on with the Vegetable Matter, how apt and 
how much difpofed this, being fo very fine and light, is 
to attend Water in all its Motions^ and follow it into each 
of its Recejfes, is manifeft, not only from the Inflames 
above alledg'd, but many others. Percolate it with all 
the Cafe imaginable : Filter it with never Co many Filtra* 
tions, yet fome terreflrial Matter will remain. Tis true 
the Fluid will be thinner every time than other, and more 
difingaged of the faid Matter : but never wholly free and 
clear. I havefiltred Water thorow feveral wfoolfy/rre amr 
fte Sheets of thick Paper ; and, after that, through 
very chfe fine Cloth twelve times doubled. Nay, I have 

done 
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done this over and over j and yet a confiderable quan- 
tity of this Matter difcover'd it (elf in the Water afte r 
all. Now if it thus pafs Interfaces that are fo very 
fmall and fine along with the Water, 'tis the left ftrange it 
ihould attend it in its paflage through the Duffs and Vefi 
Jels of Plants. 'Tis true, filtering and dijfiilingof 
Water intercepts and makes it quit fome of the Eat thy 
Matter it was before impregnated withal : but then that 
which continues with the Water after this, is fine and 
light j and fuch confequently as is in a peculiar manner 
fit for the Growth and Nourijbment of Vegetables. And 
this is the Cafe of Rain Water. The quantity of terre- 
filial Matter it bears up into the Atmojphere is not grear. 
But that which it does bear up, is mainly of that light 
kind of Vegetable Matter ; and that too perfectly Jtjjbl- 
ved , and reduced to fingle Corpufcles, all fit to enter 
the Tubules and Veflels of Plants. On which Account 
'tis that this Water is fo very fertile and prolifique. 

The reafon why io this Propofition I fay only a great 
part of the terreftrial Matter thatis mix'd with the Wa- 
ter, afcends up with it into the Plant, is, becaufe 
all of it cannot. The mineral Matter is a great deal of 
knot on\ygrofs and ponderous ^ ,but fcabrous and inflexible : 
and To not difpofed to enter the Pores of the Roots. 
And a great many of the fimple Vegetable Particles by 
degrees unite, and form fome of them (mall Clods or Mo* 
lecuU; fuch as thofe mentioned in H,K,andL,ftickingto 
the extremities of the Roots of thofe Plants. Others of 
them intangle in a loafer manner : and form the Nubecula, 
and green Bodies fo commonly obferved in Stagnant Wa~ 
ter. .Thefe, when thus conjoynd, are too big to enter the 
Pores, or afcend up the Vejfels of Plants, which fingly 
they might have done. They who are converfant in 
Agriculture will eafily fubferibe to this. T-hey are well 
aware that, be their Earth never fo rich, Co good, and 

Htix fo 
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iofit for the Production of Cw» or other Vegetables > 
little will come of it, unlefs the Parts of it be- fepara- 
led and loofe. 'Tis on this Account they beftow the 
Pains they do in Culture of it : in Digging-, Plowing, 
Harrowing, and Breaking of the Clodded Lumps of Earth. 
'Tis the fame way that Sea-Salt, Nitre, and other Salts 
promote Vegetation. I am forry I cannot fuhlcribe to 
the Opinion of thofe Learned Gentlemen who imagine 
Nitre to be effential to Plants : and that nothing in the 
Vegetable Kingdom is traveled without it. By all the 
Tryals 1 hive been able to make.tbe thing is quite other* 
wife : and when contiguous to thcPlant it rather deftroys 
than nourifb.es it. But this, Nitre and other Salts cer- 
tainly do : they loofen the Earth, and feparate the cv»- 
sreted Parts of it ,• by that means fitting and difpofing 
them to be affumed by the Water, and carried up into 
the Seed or Plant, for its Formation and Augment. There's 
no Man but mull obfcrve how apt all forts of Salts are 
to be wrought upon by Moiflure : hovv eafily they/i- 
fwtfe and run with itj and when thefe are drawn of^ 
and have deferted the Lumps wherewith they were in- 
corpwated , thofe muft moulder immediately, and fall 
afunder of Courfe. The hardeft Stone we meet with, 
if it happen, as frequently it does, to have any fort of 
Sal? intermixt with the Sand of which it confifls, upon 
being expos'd to an humid Air, in a fhort time difTblves 
end crumbles all to pieces : and much more will clodded 
Earth or Clay$ which is not'of near fo tompall and Jo- 
lid a Conftitut ion as Stone is. The fame may iikewifeis 
Lime ferviceable in this Affair. The Husbandmen fay 
of it, that it does not fatten , but only MeHowes the 
Ground, By which they mean , that it does not con- 
tain any thing in it felf that is of the fame Nature with 
tht Vegetable Mould , or afford any Matter fit for the 
formal fan of Plants ; but m§er\y fofteas and relaxes the 
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Earth ; by that means rendering it more capable of en- 
tering the Seeds and Vegetables &t'm it, in order to their 
Nourijhment, than otherwiie it would have been. The 
Properties of Lime are well known : and how apt 'tis 
to be put into ferment and commotion by Water. Nor can 
fuch Commotion ever happen when Lime is mix'd with 
Earth, however bard and clodded that may be, without 
0/?0//fg.and loofen'mgof it. 

4. 7fo F/W a wre cr /f/} nouriflid and augmented in 
proportion as the Water in whicblt ft and s contains a grea- 
ter or [mailer quantity of proper terreftrial Matter in it. 
The Truth ot this Proportion is fo eminently difcernt- 
ble through the whole Procefs of thefe Tryals, that I 
itbinfc no doubt can be made of it. The Mint in the Glafs 
G. was of much the fame Bulk and Weight with thofe 
in A. andB. But the Water, in which that was, being 
River Water, which was apparently ftored more copi- 
ously with terrefirial Matter than the Spring or Rain 
Water, wherein ffejfftood, were; it had thriven to al- 
moft double the Bulk that either of them had ,• and with 
a lefs Expence of Water too. So likewife the Mint id L, 
in whofe Water was diflblved a fmall quantity of good 
Garden Mould, tho' it had the difad vantage *f to be lefs'f cmfer. pr: 
when firft kt than either of the Mints in H. or I. whofe l - Iw* 
Water was the very fame with this in L. but had none of 
that Earth mix'd with it ; yet, in a ftiort time the Plant 
not only overtook , but much out-ftripfd thofe , and at 
the end of the Experiment was very confiderably bigger 
and heavier th^n either of them. In like manne; cW 
Mint in N. tho' /<?/i at the beginning than *,?wj in M. 
being fet in that thick, turbid, feculent Water , that re- 
mained behind, after that, wherein M. was placed, was 
Stilfd oft,hid in fine more than doubled 'its original weigh? 
and $»/i .- and received above *»»«?.■ ehe additional En* 
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creafe that that in M. .which flood in the thimer deflitfd 
Water, had done. And, which is not left considerable, 
had not drawn off half the Quantity of Water that that 
had. 

Why, in the biginning of this Article,- I limit the 
Proportion of the Augment of the Plant to the Quantity 
of proper terreftrial Matter in the Water \ is, bccaufe all, 
even the Vegetable Matter, to fay nothing of the A/i- 
neral, is not proper for the Nourifhment of every Plant. 
There may be, and doubtlefs are, fame Parts in diffe- 
rent Species of Plants, that may be much alike, and Co 
ow their fupply to the fame common Mc,*:sr : but 'tis 
plain all cannot. And there wt other Pans fo differing, 
that 'tis no ways credible they fhould be form'd all 
out of the fame fort of Gorpufclcs. So far from it, 
that there want not good Indications, as we lhall fee by 
and by, that every Kind of Vegetable requires a peculiar 
and jpecifick Matter lor its Formation and Nourifhment. 
Yea , far/& /Vr? of the fame Vegetable does fo •• and 
there are very many and different Ingredients go to the 
Compofition of the fame individual Plant. If therefore 
the Soil, wherein any Vegetable or Seedls planted, con- 
tains aU or mofl of tbefe Ingredients, and thole in due 
quantity, 'twill grow and f/&m;e there : otherwise 'twill 
«<?/. If there be not as many forts of Ccrpufcles as are 
requifite for the Conflitution of the main and w<w <$£»• 
?/<*/ Parts of the Plant, 'twill not profper at all . If there 
be thefe, and not in fufficiert Plenty, 'twill Marve , and 
never arrive to its natural Stature. Or if there be any 
the lefs necejfary and effentid Corpufcies wanting, there 
will be fome Failure \n the F/d»/ .• 'twill bedefe&ive in 
Tafle, in Smell, in Colour, or fome other « ay. But tho' 
a 7r<*# of Land may happen not to contain Matter pro- 
per for the Conflitution of fome one peculiar kind of 
Plant : yet it may for feveral others, and thofe much dif- 
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firing amongft themfelves. The vegetative Particles 
atecommixt and blended in the Earth, with a!lthe</i« 
verftty and variety, as well as all the uncertainty concei- 
vable. I have given fome Intimations of this elfe- 
tvheref, and {hall not repeat them here .• but hope in^J'J^g,, 
</«* /«« to put them into a much letter light than tbat&cteq, 
they A&«r ftaod in. 

It is not po/Tible to imagine how one, uniform, hmo~ 
geneous Matter, having its Principles or Original Parts 
all of the fame Subftance , Conjliiution, Magnitude, Fh« 
gure, and Gravity, fhould ever cooftitme Bodies fo egre- 
gioufly unlike, in all /^w/e refpecls as Vegetables of <//$£- 
ratf &»<& are .• nay even as the different Parts of the 
fame Vegetable'. That o«e (hould carry a Refinous, ano- 
ther a A/i/fy, a third aTe&ow, a fourth a Red Juice, in 
its f«»i .• one afford a Fragrant, another an offenjjve 
fmell : one be fweet to the fafte, another bitter, acid, 
acerb, auftere,&cc. that one (hould be tiokrijbing, ano- 
Xh.tr poyfortout, one purging, another aftringent : in brief, 
that there (hould be that vafl: difference in them in their 
feveral Constitutions, Makes, Properties, and Effefts, and 
yet <*# arife from the very fame fort of Matter, would 
be very firange. And, to Note that by the by, this 
Argument makes equally firong againft thofe who fup* 
pole meet Water the Matter out of which all Bodies are 
formi. 

The Cataputia in theGlafs E. received but very little 
Encreafe, only three grains and an half all the while it 
flood, tho' zfoi grains of Water were fpent upon it. 
I will not (ay the realbn was becaufe that Water did not 
contain in it Matter fit and proper for the Nouriftiment 
of that peculiar and remarkable Plant. No, it may be 
the Water was not a proper Medium for it to grow in ?, 
and we know there are very many Plants that will not 
thrive in it. Too much of that Liquor, in ibrae Plants, 

may 
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may probably hurry the terreftrial Matter thorow their 

Feffels too fail: for them to arreft and lay hold of it. Be 

that as it will, 'tis molt certain there are peculiar Soils 

that fuit particular Plants. In England, Cherries areob* 

fervcd tofucceed beft in Kent : Apples in Hereford/hire: 

Saffron in Cambridgefhire :■ Woadva two or three of out 

Midland Counties : and Teazles in Somerfetfhire. This is 

an Obfervation that hath held in all Parts, and indeed in 

all Ages of the World. The mod ancient Writers of 

*-r/y. p^"™; Husbandry * took Notice of it : and are not wanting 

'lanif&'reli- m tne ^ r ^^ f° r making choice of ■$«/> fuited to the 

qms Rei ru. nature of each kind of Vegetable they thought valuable 

jlwScnptF-es. or mr th propagating. 

But, which is a further Proof of what I am here en- 
deavouring to advance, that Soil that is once proper and 
fit for the Production of fotne one fort of Vegetable does 
not ever continue to be fo. No, in Trail of time it 
loofes that Property : but fooner mfome Lands, and la- 
ter in others. This is what all who are converfant in 
the[e things know very well. If Wheat, for Example, 
be fown upon a Trad: of Land that is proper for that 
Grain, the firfl Crop will fucceed very well : and per- 
haps the fecond, and the third, as long as the Ground is. 
in Heart, as the Farmers (peak. But in afetv 7 ears 
'twill produce »o »w<?, if fowed with -/to Cw«. Some 
itffor Grain indeed it may, as Burly. And' after this has 
beehfbwn fo often that the Land cm bring forth »<? #w<? 
of the fame ; it may afterwards yield good Oats : and 
perhaps Peafe after them. At length' twill become Barren; 
the Vegetative Matter, that at firft it abounded withal, 
being educed forth of it by thofe fucceffive Crops , and 
moft of it born off. Each fort of Grain takes forth 
that peculiar Matter that is proper (or its <m>« Nouri/%. 
went. Firfl: the H^/totf draws off /iw/e Particles that 
j%V the Body of that Plant j the reft lying all quiet and 
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wdifturbedihz while. And when the Earth has yielded 
up all the :n, tbofe that are proper for Barly, a different 
Grain, remain ft i 3 behind, 'till the fuccellive Crops of that 
Corn fetch Mfw forth too. And ib*the O^j, and /Va/f, 
in their /#/"» ; 'till in fine all is carried off, and the 
Earth in great Meafure drain d of fto y^rf cf Mat- 
ter. 

After all which , that very Trail of Land may be 
brought to produce another Series of the y^r»f<? Vegeta- 
bles : but never 'till 'as /applied with a new .F#»</ of 
Matter, of like y^f with /£<*/ it at firft contain d. This 
y«/^/y is made fever at ways. By the Grounds /y/»g /*/♦ 
/ow for fbme ' tune, 'till the Rain has pcur'd do^nzjrejh 
flock upon it. Or by the Tiller's Care in Manuring of 
ir. And for further Evidence that this fupply is in reali- 
ty of like fort, we need only reflect a while upon thofe 
Manures that are found by conflant Experience bed to 
promote Vegetation , and the fruitfulnefs of the Earth. 
Thefe are chiefly either Parts of Vegetables, or of Ani- 
mals ; which indeed either derive thtir own Nourijhment 
immediately from Vegetable Bodies, or from other Ani- 
mals that do fo. In particular, the Blood, Vrine, and 
Excrements of Animals : Shavings of Horns and of 
//oo/i : /^dfi/ - , PZ-W, Feathers : calcind Shells : Lees of 
Wine, and ,of /??<?/• : Ajhes of ail forts of Vegetable Bo- 
dies : Leaves, Straw, Roots, and Stubble, turn'd into 
the Earth by Plowing or o'.hsrwife, to ra/ and dijfolve 
there j //;<?/<? I fay are our beft Manures, and, being 
Vegetable Sid ft ances, when refunded back again into the 
Earth, ftrve iov i\\t formation o^ other like Bodies. 

Not wholly to Confine our Thoughts to the Fields, 
let us look a while into our Gardens ; ' where we fhall 
meet with ftill further Confirmations of the fame thing. 
The Trees, Shrubs, and Herbs Cultivated in thefe, after 
they have continued m one Station till they have derived 
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thence the greater Part of the Matter fit for their Aug- 
ment y willaecay and degenerate, unlefs either frefh Earth, 
or [ome fit Manure , be applied unto them. 'Tis true, 
they may maintain themfelves aJw* for Come time by 
(ending forth Roots further and further to a great extent 
all round, to fetch in wore remote Provtfion ; but at /aft 
sll will fail : and they muft either have a frefh fupply 
brought to them, or they themfelves be removed and 
tranjplanted to (bme Place better furnijhed with Matter 
for their Subfiflence. And accordingly Gardiners obferve 
that Plants that have flood a great while in a Place, have 
fo*gw /?0tf/j than ufual ; part of which they cut of when 
they tranfplant them to a //*e/2> «SW/, as now not of any 
further u/e to them. All thefe Inflames, to pals over a 
great many others that might bealledged, point forth a 
Particular terrefirial Matter, and not Water, for the 
Subject to which Plants owe their increafe. Were it J%- 
r«r <j»/p, there would be no need of Manures : or of 
transplanting them from place to place. The Rain falls 
in all Places alike : in this Field and in //&*/ indifferent- 
ly : in one fide of an Orchard or Garden as well as <jw- 
/&?r. Nor could there be any reafon why a 7>*# of 
£dj»/ fhould yield Wheat one 7V<ir and not the next j 
fin,:e the /?<*/;* fliowers down <?//£<? in each. But I am 
feni.Ue I have carried on this Article to too great a length: 
whica vet on Co ample and extenfive a Subject 'twas not 
eafy to avoid. 

5. Vegetables are not form d of Water : but of acer* 
fain peculiar Terrefirial Matter. It hath been {hewn, 
that there »s a con ftder able Quantity of this Matter con- 
fain'd both in /ta/«, £//7«g, and River Water : that the 
much gtQitdlpart of the \ fluid Mafs that afcends up in- 
m Plants does 00* fettle or <a,W<? there,but pafles through 
the Pons of the m and exhales up into the Atmofphere : 

rhar 
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that a great part of the terreflrial Matter^mmt with the 
Water t paffes up into the P/<«tf along with it : and that 
the Plant is more or lefs augmented in proportion as the 
Water contains a greater or [mailer Quantity of that 
Matter. From all which we may very reafonably in- 
fer, that Earth, and not Water, is the Matter that con' 
flitutes Vegetable*. The Plant in E drew up into it 
i$o\ grains of the Fluid Mafs : and yet had received 
but gr. 3 and a half of Encreafe from all that. The 
Mint in L. tho' it had at firft the difadvantage to be 
much lefs than that in I, yet being fet in Water where- 
with Earth was plentifully mix'd , and that in I only in 
Water without any fuch additional Earthy it had vaftly 
outgrown the other, weighing at laft 145- gr. more than 
that did, and (o having gain'd above twice as much as 
that had. In like manner that in K, tho' 'twas a great 
deal lefs when put in than that in f, and alfo was im- 
pair d and offended by Infefts, yet being Planted in Wa« 
ter wherein Earth was diffolved, whereas the Water in 
which I flood had none, k not only over-took but consi- 
derably furpaffd the other ; weighing at lafl 29 gr. 
more than that in I, and yet hsd not expended fo much 
Water as that by above 2400 gr. The Plant in N, tho' 
at firft a great deal lefs than that in M, yet being fef in 
the foul crafs Water that was left in the Still, after that 
in which M, was let was drawn off, in Conclusion had 
gaind in weight above double what that in the finer and 
thinner Water had. The Proportion of the Augment of 
that Plant thuthrove moH was, to the Fluid Mafs fpent 
upon it, but as 1 to 46. In others 'twas but as 1 to 60, 
100, s.00 : nay in the Cataputia 'twas but as 1 to 7 14. 
The Mint in 13 took up 39 gr. of Water a day , one day 
with another ; which was much more than the whole 
weight of the -plant originally : and yet with all this it 
gaind not one fourth of a grain a day in weight. Nay 
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that in H took up 2.53 gr. a day of the Fluid, which 
was near twice as much as its original Weighty it weigh- 
ing, when firil fet in the Water but 127 gr. And after 
all , the daily encreafe of the Plant was no more than 
gr. 2|J 

6. Spring and Ram water contain pretty near an equal 
Charge of Vegetable Matter : River water more than ei- 
ther of them. The Plants in the Gla/Ies A. B. and C. 
were at fiift of much the fame Jtze and weight. At the 
End of the Experiment the Mint in A hadgain'd 15- gr. 
out of z^Sgr. of Spring-water : that in Bgr. 17 and 
an half, out of 3004 gr. of Rain-water: but that in C 
had got 26 gr. out of only 249]- gr. of River water, 
I do not found this Proportion yS/f/jf upon thefe Tryals ,• 
having made fome more, which I do not relate here, that 
agree well enough with thefe. So that the Proportions 
here delivered will hold for the main : but a si rill and 
jufi Comparifon is hardly to be ex peeled. So far from if, 
that I make no doubt but the Water that falls in rain, 
at fome times , contains a greater fhare of terreftrial 
Matter than that which falls at others. A more powerful 
and intenfe Heat mud needs hurry up a /drgey quantity 
of that Matter along with the humid Vapors that form 
r*M»i than one »w* /w/Z? and r^wi/5 ever pofTibly can. 
The Water of one Springmxy flow forthwith an higher 
Charge of this Matter, than that of another ; this de- 
pending partly upon the quicknefs of the Ebullition of 
the Water; and partly upon the Quantity of that ^/<tf» 
ftr latent in the Strata through which the Fluid pafles, 
and the greater or /<?/f laxity of thofe Strata. For the 
fame Reafon the Water oi one River may abound with it 
»wr than /&/r of another. Nay ihe y<i*w /?/ti*r, when 
?««^ agitated and in commotion, muft bear up more of ir, 
than when it moves with &/i rapidity and violence. 

That 
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Tba* there is a great quantity of this Matter in Rivers : 
and that it contributes vaftly to the ordinary fertility of 
the fid/-^, we have an iliuftrious Inftance in the Nik, 
the Ganges , and effor Rivers that _ytf<v/y overflow the 
neighbouring Plains. Their 2?a«£r fhew the /*/«$ and 
/<*rg<r/? Crm of any in the whole World. They are e- 
vtn loaded with the multitude of their Productions : and 
thole who have not fecn them will hardly be induced to 
believe the mighty Returns thofe Trails make in com* 
parifonof otters that have not the Benefit of like Inun- 
dations. 

7, Water fervcs only for a Vehicle to the terreflrial Mat- 
ter which forms Vegetables : and dees not it Jelf make 
any addition unto them. Whete the proper terreflrial 
Matter is wanting^ the Plant is not augmented thd never 
fo much Water alcend into it. The Cataputia in E too& 
up wore Water than the Mint in C, and yet had grown 
but very little, having received only three grains and 
an half of additional weight : Whereas the other had re- 
ceived no lefs than twenty fix grains; The Mint in I 
was planted in the fame fort of Water as that in K was ; 
only the latter had Earth dilTolved in the Water j ~- and 
yet that drew off 13140 gr. of the Water t gaining it 
feif no wort than I39gr. in weight : whereas the other 
took up but- 1673:1. gr. of Water, and was augmented 
168 gr. in weight. Ccnfequemly that fpent 1409 gr. 
more of the Water than this in K did, and yet was not 
fo much encreafed in Weight as this by 2,9 gr. The Mint 
in M flood in the very fame kind of Water as that in 
N did. Bur, the Water in M having much lefs terreflri- 
al Matter in it than that in Nhad, the Plant bore up 
8S03 gr. of it, gaining it feif only 41 gr. the while ; 
whereas that in N drew off no more maw 43 44- gr". and 
yet was augmented 04 gr„ So that it fpent 44$ , p gr„ 
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of 'Water more than that did ; and yet was not it felf 
Co much encreafed in weight as that was by 53 gr. This 
is both a very fair and a very conclufive InOance : on 
which Account 'tis that I make okner u(e of it. Indeed 
they are a// to : and to add any thing further on thuHead 
will not be needful. 

Tis evident therefore Water is not the Matter that 
compofes Vegetable Bodies. 'Tis only the Agent that 
conveys that Matter to them : that introduces and diflri- 
hutes it to their (everal Parts for their tfeurrfhrnent. 
Thit -Matter is fluggift and inattive: and would lye eter- 
nally confin'd to its Beds of Earth, without .ever ad- 
vancing up Into Plants* did not Water or fome like In- 
strument , fetch it forth and carry it unto them.' That 
therefore there, is that plentiful Vrovifion and vaft Abun* 
dance of it fupplied to all Parts of the Earth is a mark 
of a natural Providence luperintending over the Globe we 
inhabit : and ordaining a due difpeofc c. : on of thar /?«/</, 
without the Miniflry of which the Noble ficcefion of 
Bodies we behold, Animals, Vegetables % and Minerals 
fConf.Nat, would be all at a Hand f. But to keep to Plants; 
p/47 &'fc. t ' s man 'feft Water, as well on this, as upon the other 
uti&p. 128, Hypothecs, is abfolutely neceflary in the Affa ; r of Vege- 
& c ' tat'ion : and it will not fucceed without it. Which indeed 

gaveoccafion to the Opinion that Water it felf nourifh- 
ed, and was changed into Vegetable Bodies. They faw, 
tho' thefe were planted in a Soil never fo Wr^, Co happy , 
fo advantageous , nothing came of it unlefs there was 
Jf<tf *r too in considerable quantity. And it muft be al- 
lowed Vegetables will not come on or profper where that 
is wanting : But yet what thofe Gentlemen inferr'd thence 
was not, we fee, well grounded. 

This Fluid is capacitated for the Office here aflign'd 
it feveral ways. By the Figure of its Parts; which, as 
appears from »many Experiments, is exa&ly and mathe- 
matically 
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matically Spherical; their furfaces being perfe&Jy/tf- 
lite, and w ithout any the ieaft inequalities. 'Tis evi- 
dent, Corpufcles of fuch a FigKr*? are £4/f/y fufceptibl'e 
of Motion, yea far above <7»y <tf£<?rj whatever : and con.' 
fequently the moft capable of moving and conveying other 
Mutter Chat is not fo active and voluble. Then the /«• 
tervalls of Bodies of that F/gw* are, with refpeft to their 
Bulk, of all otheis the largeft: and (b the molt fitted 
to receive and entertain foreign Matter in them. Be- 
sides, as" far as the Tryals hitherto made inform us, the 
Conftituent Corpufcles of Water are each fingly confi- 
der'd abfolutely /did: and do not yield to the greafeft 
external Force. This fecures their Figure agiioftany Al~ 
teration : and the Infervalls of the Corpufcles muft be al- 
ways alike. By the latter 'twill be ever difpofed to re- 
ceive Matter into it : and by the former, when once re- 
ceived, to bear it oh along with it. Water is further ca- 
pacitated to be a Vehicle to this Matter ', by the tenuity 
and fnenefs of the Corpufcles o>{ which it confiHs. Wq 
hardly know any Fluid in ali Nature, except Fire y whole 
conftituent Parts are fo exceeding fubtil and y»w/? as 
thofe of Water are. They'll pais Pores and Inter ft ices 
that neither ^/r nor any other Fluid will. This enables 
them to enter the /f«£/i? lubes and /^?/<?/j of Plants, and 
to introduce the terrefirial Matter, conveying it to all 
Farts of them j vvhilft each, by means of Organs 'tis 
endowed, with for the purpofe, intercepts and ajfumes in- 
to it felf fuch Particles zs are fuitable to its own Nature, 
letting the reft pafs on through the common Duels. Nay 
we have a 1 moft every where Mechanical Inflames of 
much the Jame Tenor. 'Tis obvious to every one how 
eafily and fuddenly Humidity, or the Corpufcles of Wa- 
ter fuftained in the Air, pervade and infthuatethtmklvcs 
into cW^however tightly twilled : into Leathtr, Parch- 
ment, Vegetable- Bodies, Wood, and the like. This it is 
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that fits them for Hgrcmeters t and to meafure and de- 
termine the different quantities of Moiflure in the Air,, 
in d ifferent Places and Seafons. How freely Water /*/"• 
/£j and carries with it terreflrial Matter, through/ 5 //- 
tres, Colatures, DeftJllations, &c. harh been intimated 
already. 

8 Water u net capahle of performing this Office to Plants, 
ml eft affifled by a due Quantity of Heat : and this mufi 
concurr or Vegetation will not fucceed. The Plants that 
were kt in the Gisffes Q^R. S. &c. in Otlober and the 
following colder Months, had not near the quantity of 
Water lent up into them, or fo great an additional Er»- 
creaie by much asihoje that were let in June, July, and 
the hotter. 'Tis plain Water has no power of moving it 
felf : or rifing to the vaft height it does in the more tall 
and lofty Plants. So far from this, that it does not ap- 
pear from any Difcovery yet made, thate:ven its own 
Fluidity confifts in the intefiine Motion of its Parts ; 
whatever fome otherwife very Learned and Knowing 
Terfons may have thought. There's no need of any 
thing more , for filving ail the Phenomena of Fluidity \ 
than fiich' a Figure and Difpofition of the Parts, as Wa 
ter has. Corpufclesoi that make, and that are all alfo- 
lutely Spherical, mufi: (rand fo very tickle arid nicely up- 
on each other, as to be fufcepnble of every imprefion : 
and, tho' not perpetually in Motion yet mull be ever 
ready and liable to be put into it, by any the Jlightefi 
Force imaginabfe. It is true, the Parts of Fire or Heat 
are not capable of moving themfelves any more than 
thofe of Water : but they are more fubtil, light, and 
&ftive,th&n thofe are, and Co more eafily put into Motion. 
In fine, 'tis evident and matter of Fa# that Heat does 
operate upon and m©ve the Water, in order to its carry- 
ing on the W«rka{ Vegetation : but how 'iis agitated// 
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felf, and where the Motion firft %«m, this is no fit Place 
to enquire. 

That the Concourfe of Heat in this Work is really ne- 
ceffary, appears, not only from the Experiments befprs 
us, but from all Nature : From our Fields and Foreffs, 
our Gardens and our Orchyards. We fee in Autumn , as 
the £«»* Power grows gradually /*/$. and lefs , fo its «■/« 
fefts on P/tf»f.r is remitted, and their Vegetation Jlackens 
by little and little. Its Failure is firft difcernible in 
Trees. Thefe are raifedhigheft above the Earth : and 
require a more intenfe Heat to elevate the W r <tf<?r, char- 
ged with their Nourijbment, to the 7tf/>jr and Extremities 
of them. So that for want of frefh fupport and Nutri- 
ment they (hed their Leaves, unlefi fecured by a 'very 
jfr*» and Jw^ Confiitution indeed, as our ever-Greens 
are. Next the Shrubs part with theirs : and then the 
Herts and lower tribes j the Heat being at length 
not fufficient to fupply even thefe , tho' fo near the 
Earth the Fundot their Nourijhmeut. As the /*/<?<# re- 
turns the fucceeding S/riwg, *% all recruit again : and 
are furniuYd with frefh {applies and verdure. But firft 
thole which are loweft mdnearefi the Earth, Herbs, and 
they that require a lejfer degree of Heat to raife the 
Water with its Earthj Charge into them. Then the 
Shrubs and higher. Vegetables in their turns : and Jaftly 
the Trees. As the Heat encreafes, it grows too power- 
ful, and hurries the Matter with too great rapidity tho- 
row the finer and more tender Plants. Theje therefore 
go off, and decay : and others that are more hardy and 
vigorous, and require a greater fhare of Heat, fueceed 
in their Order. By which Wlvcfamfai provident Nature 
furnilhes us with a very various and differing Entertain- 
ment : and what is befi Jutted to each Seafon, all the 
Tear round. 
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As the Heat of the Jeveral Seafons affords us a different 
Face of Things ; fo the feveral diftant Climates (hew 
different Scenes of Nature , and Productions of the 
]/fn" Earth' Eartfj * T ^ e ^ w * r Countries yield ordinarily the 
Pag' 2^7 & ^rgf/? and ta//e# 2>*m : and thofe too in much greater 
fcq. 'variety than the w/</<?r ever do. Even thofe F/«»/j 

which are common to both, attain to a much greater 
Bulk in the Southern than in the Northern Climes. Nay 
there are forne Ikgions io bleak and chill, that they raife 
no Vegetables <:t all to zny confiderable Jize. This we 
learn from Greenland* from JJftW, and other Places of 
like «>/</ Sate and Condition. In theft no 7>w ever ap- 
pears : and the very Shrubs they afford axe few, little, 
and low. 

Again, in the warmer Climates , and fuch as do fur- 
nifti forth Trees and the larger Vegetables , if there hap- 
pen a remijfton or diminution of the */*w/ fodtf , their 
Productions will be impeded and diminijhed In Proportion* 
Our /<*/£ Ce/(s/ier Summers have given us Proof enough of 
this. For tho* the /7<?<tf we have had was fufficient to 
raife the Vegetative Matter into the lower Plants, into 
our Corns, our Wheat, Barley, Peafe and the like : and 
we have had plenty of Strawberries, Rasberries, Cur- 
rans, Goosberries, and the Fruits of fiich other Vegeta- 
bles as are low and near the Earth : Yea and a moderate 
flore of Cherries, Mulberries, Plums, Filberts, and 
fome others that grow at a fomewhat greater Height ; 
****** Apple and Pear-Trees yet our Apples our Pears Walnuts 

have fitcceeded better. And indeed in and the Productions Ot the taller J 

Trees of the fame Kind, thofe that keep 7^ have been /<? HW , and thofe 
thfefl to the E<itoj always produce the /- ' # . ,f r\> 1 ' • >r 

wo/? and Ae/r Fruit. For which. Reafon not io */»rf/y, 10 ttiorowly r//>ff*rf 

'tis that the" Gardiners ctee^ and retrain anc l brought tO that Perfection they 

theCcwf/; of theirbetter Fruit- Trees: °, r _ J , . J 

and prevent their tma%g&*> too great were in the former m >re bensgn 
z Height. and warmSeafons. Nay even the 

lower /v-»i/j and Gra/»i have had 
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fome ihare in the Common Calamity : and fallen fliort 
both in Number and Goodnefs of what the hotter and 
kinder Sea/on were wont to (hew us. As to our Grapes, 
Abricots, Peaches, Neclarins, and Figs, being tran* 
fplanted hither out of hotter Climes , 'tis the le!s won- 
der we have of late had Co general a Failure of 
them. 

Nor is it the Sun, or the ordinary emiflion of the Sub- 
terranean heat only, that promotes Vegetation : but any 
other indifferently, according to its Power and Degree. 
This we are taught by our Stoves, Hot Beds, and the 
like. All Heat is of like kind: and where-ever is 
the fame Caufe , there will be conftantly the fame Ef- 
fect. There's a Procedure in every Part of Nature, that 
is perfectly regular and geometrical, if we can but find 
it out : and the further our Searches, carry us, the more 
(hall we have Occafion to admire this , and the bettesr 
'twill compenfate our Indufiry. 
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